Small diameter steel tubes are used in many civil engineering applications. Recently, the behaviour of concrete columns reinforced with small diameter steel tubes was experimentally and analytically investigated. This study explores the effect of unsupported length to the outside diameter (L/D) ratio on the axial compressive behaviour of small diameter steel tubes, which has not yet been adequately investigated. Galvanized and coldformed steel tube specimens with L/D ratio of 2 to 12 were tested. It was observed that for specimens with L/ D ratio of 2 and 4, the compressive failure occurred due to local elephant's foot buckling. However, the compressive failure mode changed to global buckling for specimens with L/D ratio ≥6. The ultimate compressive strength was found to be lower than the ultimate tensile strength for specimens with L/D ratio ≥6. specimens with ‫ܦ/ܮ‬ ratio of 2 to 12 were tested. It was observed that for specimens with ‫ܦ/ܮ‬ 22 ratio of 2 and 4, the compressive failure occurred due to local elephant's foot buckling.
Introduction

31
Steel tubes are widely used in different structural applications and are subjected to different 32 types of loading [1, 2] . Circular steel tubes are used for the construction of concrete filled 33 steel tube columns and double skin columns, as the steel tube provides a uniform hoop stress formed steel tube specimens, the outside diameter was 33.7 mm and the wall thickness was 100 2.6 mm. The nominal tensile strength of both galvanized and cold-formed steel tube was 350
101
MPa. For tension tests, three specimens were tested for each type of tube. The behaviour of 102 steel tubes under axial compression depends on the unsupported length to outside diameters 103 ‫)ܦ/ܮ(‬ ratio. In the experimental program, galvanized and cold formed steel tube specimens 104 with ‫ܦ/ܮ‬ ratio of 2, 4, 6, 8, 10, and 12 were tested to include a wide range of ‫ܦ/ܮ‬ ratios of 105 the small diameter steel tubes used in various structural engineering applications. It is noted 106 that, for the structural use of steel bars, similar range of ‫ܦ/ܮ‬ ratios were investigated [13] [14] [15] .
107
For each ‫ܦ/ܮ‬ ratio, three specimens were tested. A total of 42 steel tube specimens were 108 tested, including 6 specimens under axial tension and 36 specimens under axial compression. similar stress-strain behaviours. Hence, the axial load-axial deformation behaviour of one of 175 the three tested specimens (the first specimen) for each ‫ܦ/ܮ‬ ratio is shown in Figure 7 for 176 ease of comparison. The initial slopes of stress-strain curves of steel tube specimens tested 177 under axial compression were corrected according to the procedure outlined in Perea et al.
178
[22] and Gustafson et al. [23] . The galvanized tube specimens with ‫ܦ/ܮ‬ ratio ≤ 6 showed two 179 peak stresses: yield stress and ultimate strength. Galvanized steel tube specimens with ‫ܦ/ܮ‬ 180 ratio of 8 to12 showed one peak stress which is considered ultimate strength in this study.
181
The yield compressive stress was slightly larger than the yield tensile stress for specimens 182 with ‫ܦ/ܮ‬ ratio ≤ 6. The ultimate compressive strengths for specimens with ‫ܦ/ܮ‬ ratio of 2 and 183 4 were larger than the respective ultimate tensile strengths by about 9.8% and 8.7%,
184
respectively. For specimens with ‫ܦ/ܮ‬ ratio of 6, the ultimate compressive strength was 2% 185 less than the ultimate tensile strength. The ultimate compressive strength of the galvanized 186 steel tube specimen was 5.3% larger than the compressive yield stress for the ‫ܦ/ܮ‬ ratio of 8.
188
Increasing the ‫ܦ/ܮ‬ ratio of galvanized steel tube specimens from 2 to 6 decreased the 189 ultimate compressive strength and corresponding strain by 11.6% and 49.3%, respectively. hardening to strain softening for ‫ܦ/ܮ‬ ratio of 8 to 12. In addition, it was observed that the compressive failure mode of steel tube changed from local elephant's foot buckling to global respectively. For specimens with ‫ܦ/ܮ‬ ratio of 6, the ultimate compressive strength was less 225 than the ultimate tensile strength by only 3%.
227
Increasing the ‫ܦ/ܮ‬ ratio of the cold-formed steel tube specimens from 2 to 12 decreased the 228 ultimate compressive strength and corresponding strain by 26.6% and 87.7%, respectively.
229
When, the ‫ܦ/ܮ‬ ratio increased from 2 to 10, the yield compressive stress decreased by 10%.
230
For specimens with ‫ܦ/ܮ‬ ratio of 2, the ultimate compressive strength was 18% larger than 
263
In structural applications, steel tubes with ‫ܦ/ܮ‬ < 6 should be used to prevent global buckling 264 and to increase the ductility. a Yield stress and yield strain of C-T specimens were calculated based on 0.2% proof stress. 
